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DETAILED ACTION 
Claim Objections 

Claim 1 is objected to because of tine following informalities: At lines 4-5 "a mean 
value" should read "the mean value" and "a plurality of pixels" should read "the 
plurality of pixels". Appropriate correction is required. 

Double Patenting 

Claim 1 1 is objected to under 37 CFR 1 .75 as being a substantial duplicate of 
claim 9. When two claims in an application are duplicates or else are so close in 
content that they both cover the same thing, despite a slight difference in 
wording, it is proper after allowing one claim to object to the other as being a 
substantial duplicate of the allowed claim. See MPEP § 706.03(k). 

Claim 10 is objected to under 37 CFR 1 .75 as being a substantial duplicate of 
claim 12. Claim 12 includes all the limitations from claim 10 therefore it should be 
canceled. When two claims in an application are duplicates or else are so close 

in content that they both cover the same thing, despite a slight difference in 
wording, it is proper after allowing one claim to object to the other as being a 
substantial duplicate of the allowed claim. See MPEP § 706.03(k). 

Claim Rejections - 35 USC §112 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 
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The specification sliall conclude witli one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claims 7-12 are rejected under 35 U.S.C. 112, second paragrapli, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter 
which applicant regards as the invention. Claim 7 recites the limitation "k-i" in line 
5. It is unclear as to what is the value of "k-i" as i is not defined in claims 2 or 7. 
Claims 8-12 depends directly or indirectly on claim 7 therefore they are rejected. 
Also the recital of the limitations of Claim 2 and Claim 1 should be incorporated in 
to claim 7 if it is to be treated as an independent claim as the introductory 
sentence in the preamble is different from claims 1 and 2. for the purpose of 
examination the examiner has interpreted claim 7 dependent on claims 2 and 1 . 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claim 1 is rejected under 35 U.S.C. 102(b) as being anticipated by Chen (US 
6570616) hereafter Chen. 

1. Regarding claim 1, Chen discloses a mean preserving interpolation calculation 
circuit (Fig 1) that obtains interpolation data for a missing pixel such that a mean 
value of a plurality of pixels constituting a group of pixels including the missing 
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pixel (Fig 6 consists of two dimensional pixel array which includes the 
group of pixels which includes the missing pixel G33 and the neighboring 
pixels G23,G32,G43 and G34) is equal to a mean value of a plurality of pixels 
constituting a group of pixels not including the missing pixel (the value of the 
missing pixel G33 is equal to the average or mean value of the neighboring 
pixels (G23+G43+G32+G34)/4 and does not include the missing pixel G33 in 
the calculation at Col 8 Line 55 and equation 8 at Col 10). 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claim 2-6 and 13-18 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Chen in view of Lin et al. (US 20040208384) hereafter Lin. 

2. Regarding claim 2, Chen discloses the mean preserving interpolation 
calculation circuit of claim 1 . Chen discloses wherein the number of pixels 
constituting the group of pixels including the missing pixel and the number of 
pixels constituting the group of pixels not including the missing pixel are both 
(Fig 6 which consists of 5X5 array of pixels including the missing pixel in 
the two dimensional array), however is silent and does not recite in exact claim 
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language the mean preserving interpolation calculation circuit comprising: an 
incomplete total calculation circuit for obtaining a total of values of the pixels 
other than the missing pixel in the k pixels constituting the group of pixels 
including the missing pixel; a complete total calculation circuit for obtaining a total 
of values of the k pixels constituting the group of pixels not including the missing 
pixel; and a difference circuit for obtaining interpolation data for the missing pixel 
by subtracting an output of the complete total calculation circuit from an output of 
the incomplete total calculation circuit. 

Lin discloses the mean preserving interpolation calculation circuit 
comprising: an incomplete total calculation circuit for obtaining a total of values of 
the pixels other than the missing pixel (summation of the pixels in the field 
F(n-1) at para 0037 ) in the k pixels constituting the group of pixels including the 
missing pixel (Lin discloses the SAD which is the total of the pixels in the 
neighborhood at para 0037-0039 where the four fields are part of the frame 
(MXN) which include the missing pixel); a complete total calculation circuit for 
obtaining a total of values of the k pixels constituting the group of pixels 
(summation of the pixels in the field F(n+1) at para 0037 ) not including the 
missing pixel (field F(n+1) does not include the missing pixel in the total as 
the missing pixel is in the field F(n)); and a difference (difference between 
the fields as seen in Para 0037-0039) circuit for obtaining interpolation data for 
the missing pixel by subtracting an output of the complete total calculation circuit 
from an output of the incomplete total calculation circuit. Lin discloses the 
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interpolation of the missing pixel by correctly evaluating the missing pixel in the 
static or non-static region such that the reconstruction errors are minimized 
(hardly recognizable) at paras 0015-0016. Lin and Chen are from the same field 
of endeavor and are analogous art therefore it would be obvious for one of 

ordinary skill in the art at the time the invention was made to have used the 
teachings of Lin in the missing pixel value calculation circuit of Chen for the 
above reasons. 

3. Regarding claim 3, Chen and Lin disclose the mean preserving interpolation 
calculation circuit of claim 2. Lin discloses the summation of the pixels in the 
fields in para 0037-0039 and the summation and averaging in para 0005 
meeting the limitations of claim 3. 

4. Regarding claim 4, Chen and Lin disclose the mean preserving interpolation 
calculation circuit of claim 2. Lin discloses static and non-static region (paras 
0015,0016 and para 0004) which meets the limitation of wherein each said 
group of pixels constitutes a portion of a periodically varying series of pixels. 

5. Regarding cllaim 5 see the explanation of claim 4. 

6. Regarding claim 6, Chen and Lin disclose the pixel interpolation circuit 
comprising the mean preserving interpolation calculation circuit of claim 1. Lin 
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disclose furtlier comprising a circuit using maximum and minimum values of 
pixels In a neigliborhood of the missing pixel to limit the output range (in para 
0044 where the calculation of pixel differences larger and smaller than the 
threshold meets the limitation of maximum and minimum values of pixels). 

7. Claim 13 Is a corresponding method claim of claim 1. See the explanation of 
claim 1. 

8. Claim 14 is a corresponding method claim of claim 2. See the explanation of 
claim 2. 

9. Claim 15 is a corresponding method claim of claim 3. See the explanation of 
claim 3. 

10. Claim 16 is a corresponding method claim of claim 4. See the explanation of 
claim 4. 

11. Claim 17 is a corresponding method claim of claim 5. See the explanation of 
claim 5. 

12. Claim 18 is a corresponding method claim of claim 6. See the explanation of 
claim 6. 
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Claims 7-9, 11 and 19-20 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Chen in view of Lin and in further view of Sasaki et al (US 
7206021) hereafter Sasaki as best understood by the examiner. 

13. Regarding claim 7, Chen and Lin disclose a pixel interpolation circuit 
comprising a plurality of mean preserving interpolation calculation circuits as 
recited in claim 2. Chen and Lin together disclose wherein the mean preserving 
interpolation calculation circuits have different values of said k as seen in claim 2, 
however are silent and do not recite in exact claim language further comprising 
an output circuit, the plurality of mean preserving interpolation calculation circuits 
generating respective interpolation data for the missing pixel, the output circuit 
selecting one of the interpolation data output by the plurality of mean preserving 
interpolation calculation circuits and outputting the selected data as the 
interpolation data for the missing pixel. 

Sasaki discloses an output value Dc (Fig 1-2) produced as a result of 
multiple pixel interpolating circuits 4 sub 1 to 4 sub n and each interpolating 
circuits 4 sub 1 through 4 sub n producing the average values of the neighboring 
pixels (Fig 3 where the value of pixel Pc is the average value of 3X3 pixels 
(region 31) or 5X5 pixels (region 32) having different values of k (pixels)) at 
(Col 7 lines 63 through Col 8 lines 20). Sasaki further disclose the output as a 
result of multiple interpolating circuits in section (5 and 7 Fig 1). Sasaki discloses 
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that the optimum pixel interpolating process can be executed by the respective 
compensation of their disadvantages and emphasizing their advantages over one 
another by the multiple interpolation circuits 4 sub 1 through 4 sub n and as such 
the output of high quality can be obtained at Col 7 lines 13-27. Sasaki, Chen and 
Lin are from the same field of endeavor (interpolating pixels) and are analogous 
art (image processing), therefore it would be obvious for one of ordinary skill in 
the art at the time the invention was made to have used the teachings of Sasaki 
in the mean preserving circuit of Chen and Lin for the above reasons. 

14. Regarding claim 8, Chen, Lin and Sasaki disclose the pixel interpolation 
circuit of claim 7. Sasaki disclose further comprising an adjacent pixel mean 
interpolation calculation circuit for generating the mean value of pixels adjacent 
to the missing pixel as interpolation data (Fig 2 which discloses the 
interpolating circuit 4 sub 1 having an averaging or mean calculation part 
10 and Fig 3 which discloses the missing or current pixel and adjacent 
pixels which are used for calculating mean or average), wherein the output 
circuit selects one of the interpolation data output by the plurality of mean 
preserving interpolation calculation circuits and the adjacent pixel mean 
interpolation calculation circuit and outputs the selected data as the interpolation 
data for the missing pixel (Fig 1 and Col 7 lines 28-40 where output 
interpolated data Dc is disclosed). 
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15. Regarding claim 9, Chen, Lin and Sasaki disclose the pixel interpolation 
circuit of claim 8. Sasaki disclose further comprising a selection signal generator 
generating a selection signal for selecting one of the data from the plurality of 
interpolation calculation circuits based on original data of a pixel in a 
neighborhood of the missing pixel and interpolation data obtained for the pixel in 
the neighborhood of the missing pixel by methods identical to the methods by 
which the interpolation data for the missing pixel are obtained (interpolating 
circuits 4 sub 1 through 4 sub n (Fig 1) are all identical and perform 
identical methods of generating mean or average interpolated signal AV1- 
AVn by different sampling of the pixel arra as seen in Fig 2). 

16. Regarding claim 11 see the explanation of claim 9. 

17. Claim 19 is a corresponding method claim of claim 7. See the explanation of 
claim 7. 

18. Claim 20 is a corresponding method claim of claim 8. See the explanation of 
claim 8. 
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Allowable Subject Matter 

Claim 12 objected to as being dependent upon a rejected base claim, but would 
be allowable if rewritten in independent form including all of the limitations of the 
base claim and any intervening claims. 

Other Cited Prior art 

The other cited prior art pertinent to applicant's disclosure but not relied on are 
(US 6278803), (US 6882365), (US 7102673), (US 5832143), (US 20050010621), 
(US 7136541), (US 6744916), (US 5481311), (US 6738498), (US 6768512), (US 
20020167602), (US 6091862) and (US 20060050990). 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to JAYESH PATEL whose telephone number is 

(571)270-1227. The examiner can normally be reached on 5-4-9. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 

supervisor, Brian Werner can be reached on 571-272-7401 . The fax phone 

number for the organization where this application or proceeding is assigned is 

571-273-8300. 

Information regarding the status of an application may be obtained from 
the Patent Application Information Retrieval (PAIR) system. Status information 
for published applications may be obtained from either Private PAIR or Public 
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PAIR. Status information for unpublished applications is available through 
Private PAIR only. For more information about the PAIR system, see http://pair- 
direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll- 
free). If you would like assistance from a USPTO Customer Service 
Representative or access to the automated information system, call 800-786- 
9199 (IN USA OR CANADA) or 571-272-1000. 

08/31/2009 
/JAYESH PATEL/ 
Examiner, Art Unit 2624 



/Brian P. Werner/ 

Supervisory Patent Examiner, Art Unit 2624 



